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cent CO, and 54.3 per cent EL; from this, one would conclude 
that the greatly enlarged surface of the lampblack greatly ex- 
pedited Reaction D, as otherwise the high percentage of CO 
would be unexplainable at this temperature. On the other hand, 
the composition of the gas in the other instance is about what 
would normally be expected a t  560’ C., and explanation on a 
basis of the ash content of the coke seems superfluous. 

If the amount of undecomposed water had been given, we 
could draw niore definite conclusions about just what happened 
in those two cases, although a high carbon monoxide content 
at low temperature is always pointing toward combination AD. 

SUMMARY 
1-The ten possible and three probable combinations of re- 

actions which can be called upon to explain the water-gas process 
are discussed. 

%Demonstration is made of a possibility of drawing conclu- 
sions from the composition of the resulting gases to the actual 
procedure of the reactions. 

3-The applicability of the principles outlined is tested on a 
series of nine observations published by Bunte and Harries. 

4-The application of these considerations to catalytic ob- 
servations is discussed. 

The Latent Heat of Vaporization of Coal-Tar Oils’ 
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Some time ago W. J. Huff2 published the results of work 
carried on in our laboratories on the vapor densities of coal- 
tar fractions. It has since proved desirable to have some knowl- 
edge of the latent heats of vaporikation of these fractions, and 
we have found that the latent heats can be calculated from the 
vapor densities with a fair degree of accuracy. 

According to the principles of physical chemistry, the quotient 
obtained by dividing the molecular heat of vaporization by 
the boiling point (expressed as absolute temperature) is an 
approximate constant for normal substances. This is known as 
“Trouton’s Rule.” This relation was later critically examined 
by Nernst and the formula changed so as to make it of more 
rigid application. 

Let T = absolute boiling point and 
M = the molecular heat of vaporization 

Then Nernst’s revised rule of Trouton is 

?$ = 9.5 log ‘I! - 0.007 T. 

In  this expression M is defined as the “amount of heat in gram 
calories required to  vaporize 1 g. molecule of the substance.“ 
From this formula, given the molecular weight of a material 
and its boiling point, we can readily calculate its heat of vapori- 
zation by dividing M by the molecular weight. 

This 
apparently includes materials which are considerably polymerized 
in the liquid state but which possess normal densities in the 
gas state. With coal-tar compounds, however, there is no 
evidence of any such association in the liquid state and it seems 
safe to  conclude that the latent heat of these materials can be 
obtained accurately by calculation. It is somewhat interesting 
to  note here a comparison between actually determined latent 
heats and calculated latent heats according to the revised rule 
of Trouton. The basic data are taken from Landolt-BBrnstein, 
Section 185. 

Certain substances do not conform entirely to this law. 

Bo:ling Latent Heat of Vaporiza- 
Point -tion Calories per Gram- 

a C. Determined Calculated 
Pyridine CoHsN.. ............... 
Toluene CBHaCHa.. ............. 
m-Xylene CsH&(CHa)z.. .......... 
$-Xylene CsHb(CHa)z. ........... 
Benzene CeHe.. ................. 
Turpentine ChHm.. ............. 
m-Cresol CHsCoH40H. .......... 
Cyc!o-hexane CaHlz . . . . . . . . . . . .  
Ortyl alcohol (normal) CsHi7OH. - 

115 
110.8 
139.9 
138.5 
80 
I59 
201 
50 

196 

101-104 
83-87 
78-82 
80-82.5 
93-95 
68-74 

100.4 
55-87 
79-5 

107.5 
9 1 . 4  
85 .5  
85 .3  
9 8 . 2  
69.9 
97.1 
9 1 . 2  
79.7 

This shows clearly the difference which might be expected 
between the calculated latent heat and that obtained by actual 
experiment, and it is evident that the error in the majority of 
cases would not be more than 5 per cent. It is in fact probable 
that the calculated latent heats are more nearly correct than those 
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obtained experimentally because of the technical difficulties of 
latent heat calorimetry. 

We have similarly calculated the latent heats of oil fractions, 
using as our basis the vapor densities determined by Huff, and 
ig the higher fractions have naturally transposed the boiling 
points under the reduced pressures to correspond approximately 
to the lighter fractions which were taken under normal pressures. 
In addition, we have extrapolated the last fraction so as to obtain 
some idea of the latent heat of vaporization of materials above 
440” C. boiling point. 

Vapor Density 
Grams per Cc. at  

FRACTION c .  Pressures Weight Cal. per G. 
I 199-249 0.00578 129.5 84 .8  
I1 249-296 0.00667 149.5 81 .0  
I11 296-345 0.00691 154.8 85 .1  
IV  345-392 0.00867 194.2 7 3 . 3  

. v  392-438 0.01047 234.5 65 .1  
Assumed 438-488 0.011-12 257.5 fi3.l  

Temperature Normal Tem- Heat of 
Range peratures and Molecular Vaporization, 

It is to be regretted that the writer has been unable to find 
authentic data on the latent heats of materials such as naph- 
thalene and anthracene to check the oil fractions further with 
experimental data of substances which have similar boiling 
points. It is believed, however, that the results are accurate 
enough for all practical purposes and that they may be useful 
as an addition to the known constants of these rather complicated 
mixtures, the coal-tar distillates. 

Science in Verse 
Dr. C. E. Ruby has in preparation an anthology of scientific 

doggerel, which will probably be entitled “Jingles in Science.” 
In order to make this collection of scientific nonsense in verse 
as complete as possible, and as entertaining as possible, readers 
are invited to send any verses or limericks dealing with the 
sciences to Dr. Ruby, 7 St. Paul St., Cambridge, Mass. 

Seventy-one companies with an authorized capital of $50,000 
or greater were organized during the month of November 1921 
to engage in some branch of the petroleum industry, involving 
a total indicated investment of $60,129,000. This is an in- 
crease in number of companies but a decrease in total capitaliza- 
tion, as compared with October 1921, which showed 55 companies 
with a capitalization of $83,450,000. In November 1920, the 
total capitalization was $266,190,000. The average monthly 
indicated *investment and average capitalization for each com- 
pany formedare given in the following table: 

Monthly Company 
Five months, 1914 ...................... $ 7 647 400 $ 497,000 

............................. 34 978 800 1 7 4 8  000 
Year, 1917 .............................. 70,018:283 1:641’053 
Year 1918.. ............................ 35,873,300 
Year:1919 .............................. 315 500 500 2 324 128 
Year, 1920.. ............................ 232: 234: 500 1: 627: 812 
Eleven months, 1921.. . . . . .  : . . . . . . . . . . . . .  108,185,700 1,355,400 

410,900 

524: 900 

;:;::;!;E :...... ....................... 6:711:100 


